Abstract. In the past, it was believed that when advancedstage prostate cancer became resistant to hormonal management, no chemotherapy should be administered, as survival was not prolonged. Mitoxanthrone and prednisone were mostly administered, while recently, other agents such as docetaxel or paclitaxel have been tested both with and without hormonal treatment. The objective of the present phase II study was to determine the survival and the response rate of patients after the chemotherapy was administered. Sixty-five patients with advanced prostate cancer were included. The inclusion criteria involved histological confirmation of adenocarcinoma and resistance to hormonal therapy. The majority of the patients had stage IVa or IVb disease and a performance status of 0-1 to 2. The treatment involved chemotherapy in combination with a luteinizing hormone-releasing hormone (LHRH) or dexamethasone or estramustine. The hormone treatment preceded the cytotoxic administration and no amelioration in the patients nor prostate serum antigen (PSA) reduction was observed. The initial cytotoxic agents administered were docetaxel 75 mg/m 2 in 25 patients, mitoxanthrone 10 mg/m 2 in 15 patients, epirubicin 75 mg/m 2 in 15 patients and paclitaxel 175 mg/m 2 in 10 patients, all repeated every 3 weeks. The response rate was documented by bone scan, CT scan of the abdomen (and occasionally of the chest) and by the PSA serum value. Clinical benefit was also estimated. Thirty-three (50.77%) patients achieved a partial response; stable disease was observed in 24 (36.92%) patients and disease progression in 8 (12.31%). Twenty-two (33.85%) experienced clinical benefit. A significant PSA reduction was seen in 35 (53.85%) patients. The median survival was 18 months and the range 3-84 months. One, 2, 3 and fiveyear survival was 75.38, 23.07, 12.30 and 4.66%, respectively.
Introduction
Chemotherapy has been used sporadically for a long period of time in patients with advanced prostate cancer (1) . Survival benefit has recently been reported; certain selected agents have been used in randomized trials to determine the effectiveness of chemotherapy and the prolongation of survival. The cytotoxic agents, mitoxanthrone and docetaxel, are those which have mainly been tested.
Several other agents have shown effectiveness, but none of these have been considered as standard care (1) . Anthracyclines cyclophosphamide, 5-flouorouracil, etoposide, cisplatin and analogues, and vinca alkaloids are some of the agents which have been tested in prostate cancer, refractory to hormonotherapy. The data related to chemotherapeutical use in prostate cancer have been discussed and the beneficial outcome has been debated (2) . Also, it is difficult to define the response in patients with bone metastases. What remains as objective targets are the prolongation of survival and the quality of life.
One of the most commonly used cytotoxic agents was, and is, mitoxanthrone. A study which compared treatment with hydrocortisone with or without mitoxanthrone showed no difference in overall survival (12.3 and 12.6 months) between the two groups, but did show that treatment failure was delayed when the combination was administered (3) . There are some data reporting the use of other agents, single or in combination, which mainly target survival prolongation and improvement of the quality of life.
The primary objective of the present phase II study was to determine patient survival and the secondary objective, the response to chemotherapy.
Patients and methods
Eligibility for the study required the following: histologically confirmed carcinoma of the prostate pretreated with hormonal Response data were based on the response evaluation criteria in solid tumors (RECIST) (4) . A complete response (CR) was considered to be the disappearance of all measurable disease confirmed at 6-8 weeks at the earliest and a partial response (PR), a 30% decrease of the tumor burden also at 6-8 weeks at the earliest, after completion of 4-6 courses of treatment. In stable disease (SD) neither PR nor progressive disease (PD) criteria were met and in PD, a 20% increase or more of tumor burden and no CR, PR, or SD were documented before increased disease. A >10% loss of weight at pretreatment or increasing symptoms did not by themselves constitute disease progression, however, the appearance of these complaints was followed by a new evaluation of the extent of the disease. PSA was also used as an evaluation criterion. Toxicity was assessed using standard WHO criteria. The determination of objective response on computed tomography was performed by two independent radiologists and two experienced oncologists.
Treatment plan. All patients had been treated with antiandrogen-hormonal treatment before they began chemotherapy. Disease progression and PSA increase while the patients were on hormonal treatment signalled the hormone-resistant patients. Three oncology clinics contributed to the study. The initial cytotoxic drug selection was not the same in all the participants. Twenty-five patients were treated with docetaxel 75 mg/m 2 once every 3 weeks and estramustine 700 mg daily for a minimum of 6 cycles. Fifteen patients were treated with mitoxanthrone 10 mg/m 2 once every 3 weeks and estramustine 700 mg daily for a minimum of 6 cycles. This estramustine dose was reduced to 420 or even 280 mg in cases of gastritis. Fifteen patients were treated with epirubicin (3 of whom received doxorubicin) 75 mg/m 2 every 3 weeks combined with low-dose prednisolone or dexamethasone for several days or continuously until disease progression. As initial cytotoxic treatment, ten patients received paclitaxel 175 mg/m Toxicity. Most of the patients tolerated the treatment well without any postponement or dose reduction. The majority of the patients (50, 76.92%) had grade 1-3 anemia over the courses of treatment. Myelotoxicity with grade 1-3 neutropenia was seen in 15 (23.08%) patients. Granulocyte growth factor was given to 5 (7.69%) patients. Gastritis (nausea/ vomiting and diarrhea) was observed but it was uncommon. 
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Results
Sixty-five patients were included in the study between 2000-2007 and all were evaluable for toxicity, response and survival. The patient characteristics are shown in Table I . The median age was 69 years (range 49-82). The great majority of the patients (60, 92.31%) were stage IVa or IVb. The WHO performance status was 0-2. All patients underwent hormone treatment before entering the chemotherapy trial; this treatment was a luteinizing hormone-releasing hormone (LHRH) injection every 28 days plus antiandrogen tablets given daily. All patients had histologically confirmed adenocarcinoma. The dose intensity of the treatment was 92%.
Response. An objective response rate was observed in 33 patients (50.77%). No complete response was seen as all the above patients achieved a partial response. Stable disease was seen in 24 patients (36.92%) and disease progression in 8 patients (12.31%). Twenty-two patients (33.85%) experienced clinical benefit, mainly expressed by pain reduction. The serum level of PSA was important in evaluating the response: 35/65 (53.85%) patients had a PSA level reduction of >50%. The median duration of progression-free survival was 7 months and the range 4-17 months. Table II shows the response rate. The second-line treatment did not seem to have a major effect on survival as only 2 patients achieved a further response.
Survival data. The median follow-up was 36 months, minimum 12 and maximum 84 months. The median survival was 18 months and the range 3-84 months (CI 95% 16-20). The mean survival was 24 months (CI 95% 19-30). The 1-year survival was 75.38%, 2-year 23.07%, 3-year 12.30% and 5-year 4.66%. Fig. 1 shows the Kaplan-Meier survival curve and Table III shows the survival data.
Discussion
It appears that the present trial confirms the effectiveness of chemotherapy with cytotoxic agents in cancer patients refractory to hormonal manipulation. The past belief that chemotherapy may only have a beneficial effect no longer stands. The cytotoxic agent that has been shown to have superior effectiveness is docetaxel. A trial that compared docetaxel plus prednisone vs. mitoxanthrone plus prednisone in advanced prostate cancer patients showed the median survival of the docetaxel group was 18.9 months while in the mitoxanthrone group it was 16.5 months (5). These researchers also reported that the reduction of the PSA level ranged from 45-48%. Another trial compared docetaxel plus estramustine vs. mitoxanthrone plus prednisone in patients with advanced prostate cancer (6) . It was also found that the group of patients who received docetaxel and estramustine had a superior median survival (17.5 months) whereas the median survival was 15.6 months in the group that received mitoxanthrone plus prednisone (p 0.02); the median time to disease progression was 6.3 months vs. 3.2 months, respectively. Whether the addition of estramustine in group one, vs. the addition of prednisolone in group two, was what made the difference, cannot be clarified. Other data supporting the effectiveness of mitoxanthrone have been documented (7) . There are also data predicting patient survival when the disease is refractory to hormonal treatment (8) . The combination of docetaxel and antiandrogens or calcitriol is also effective (9-10). It has been suggested that the combination of docetaxel with thalidomide is an effective therapy (11) . The sequential administration of docetaxel and mitoxantrone without defining which of the two agents should be given first, has also been discussed (12) . A new cytotoxic agent, ixabepilone, has also shown efficacy in patients with advanced prostate cancer (13) .
It was not the intention of our study to show which of the cytotoxic agents used, was more or less effective. Mitoxantrone has been tested before (3, 7) and it is one of the agents to be selected for administration for prostate cancer. Docetaxel has also recently been advocated for advanced hormone-resistant prostate cancer (10, 12) . The objectives of the present study were to determine patient survival and response to chemotherapy. A good quality of life was observed in 3/4 of the patients who survived over one year. Table II . Results of treatment. ----------------------------------------------- 
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In conclusion, our study shows similar results to some recent studies in the literature with respect to response rate and survival. This present study confirms the value of cytotoxic agents in patients with advanced prostate cancer, refractory to hormonal manipulation.
